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Two experiments investigated preschoolers' 
acquisition of spatial words in Mandarin Chinese. In one experiment, 
5 groups of 10 children at 34, 39, 46, 52, and 57 months were tested 
for comprehension and production of 14 pairs of Chinese spatial 
words. In the comprehension test the children were asked to point to 
pictures corresponding to the words spoken; in *h-» production test 
they were ?sked to say the opposite of the woro spoken by the 
experimenter. Results indicated a high degree cf consistency in the 
order of acquisition, which paralleled findings in English 
acquisition studies and was consistent with theory. However, the 
theory that unmarked words should be learned before the markeo words 
was not supported. In the second experiment 3 groups of 10 children 
aged 34, 46, and 57 months were tested for their comprehension of two 
pairs of spatial tenas. An object was placed in relation to anothc- 
ob;ject having one or the other of the following characteristics: (i; 
inherent top, bottom, front, and back; (2) inherent .ront/back but 
not top/bottom; (3) inherent tcp/bottom but not front/back; and (4) 
neither top/bottom nor front/back. Results indicated that under all 
conditions even the youngest children nad almost perfect 
comprehension of top and bottom but imperfect comprehension of 
fron-/back for objects without inherent front/back markings. (MSE) 
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ABSTRACT 



The main objective of this study is to investigate preschoolers' 
comprehension and production of spat ! al wc Mandarin Chinese. The order 

of acquisition, relations between production comprehension, and cross 
linguistic comparisons between English and Ch ntse are the main focuses of 
the present investigation. 

In Experiment I, five groups of children with 10 children ( half were 
boys) in each group at Ik month, 39 month, 46 month, 52. mont.i and 57 month of 
age were tested for their comprehension and production of \h pairs of Chinese 
spatial words. Comprehension was assessed by asking the child to point at 
pictures that correspond to the spatial words spoken by the experimenter. 
Production, on the other hand, was assessed by a game of opposition in which 
one puppet ( piayed by the child) must always say the opposite of whatever 
was said b/ the other puppet (played by the experimenter). Results from the 
study showed that there was a high degree of consistency in the order of ac- 
quisition which paralleled colsely that was found for English. This order of 
acquisition was also consistent with predictions derived from Clark's theory 
of D -space and L-space. Howevar, another of Clark'5 prediction that the 
unmarked word should be acquired before the marked word was not supported by 
our data. 

In Experiment II, three groups of children with 10 children in each 
orooo were tested for thei. comprehension of two pairs of spatial terms above' 
bole and front/back. The average age of these children for each group was 
r-.^nth, month and 57 month respectively. Comprehension was assessed by 
inking children to place a small object above, below, at the front or back cf 
reference objects which were divided into four classes. They were: (1) 
objects with inherent top/bottom and front/back, (2) objects with inherent top 
bottom but without front/back, (3) objects with inherent front/back but without 
for/bottom, and (4) objects with neither top/bottom nor front/back. Results 
indicated that under all conditions, even the ycungest children had almost 
per :t comprehension of top/bottom but comprehension was far from perfect for 
front /hack *"or objects w ^hout inherent front/back markings. 
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Preschooler's Acquisition of Spatial Words in Mandarin Chinese 
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Words referring to apatiaj dimensions, such a$ big/small 7 wide/nai :>w 
are found in most languages known to linguists, in terms of language 

development, some of these relational words ( e.g. big, more) are among the 
earliest words acquired uy children ( Nelson, 1973; Mcshane, I98O). However, 
the conceptual complexity involved in many relational words made this acquisi- 
tion quite extended, so that even by 6 or 7 years of age the full complexity of 
some words is still beyond many children's g r *sp. 

Research Into spati?; relational words has been qjite active. As pointed 
out by de Villiers (1978), reasons for this interest ^'e : "first, these adjertives 
constitute an important way of describing and identifying objects; second, many 
studies have revealed a eonsistent ord-.nng in their acquisition end in the diffi- 
culty children have with them; and third, children make interesting errors and 
substitutions in acquiring the full set of adjectives, error^'-hat are sue, -tive 
of *he Wo ; in which semantic development proceeds." (p. 1 36 ) 

As far as the theore tical analysis of this acquisition process is concf rned 
H. Clark (1973) has proposed the most comprehensive theory. Clark's analysis is 
br-ed on the fundamental assumption that children's acquisition of spatial and 
temporal te^ =*re guided by their prior cogn i t i v*-perceptua 1 knowledge (the p-space) 

of space. ^ fc Turtfier argues that the consistent acquisition order for spatial 
terms ( l-soace) found among English speaking children reflects the close corre- 
lation between the L~space in Engli-h and the P-space in children's cognitive world, 
and the cognitive complexity involved in spatial terms. One may add that if one 
further assumes that the p-space is biologically constrained, then there should be 
ninh correlations in the acquisition order c f spatial terms among all languages 

■ r ,'. hi ch these terms are commonly used. 

Clark believes that the-e are definite biological and physical constraints 
u at lead the child to develop a p-space with very specific properties. For example 
for sepcif ication of object locations, one needs re.'-ence points and reference 
lines in one or two dimensional space and reference planes in 3-0 space In addition, 
, gravity defines the vortical direction quite independent of the specific locations 

on esrth, ond the terrestrial plane defines a natural reference plane. Given the 
asymmetrical nature of the gravitational force, there is a natural positive-negative 
di st. notion. On the other hand, the vertical plane separating left and right 

quite symmetrica! with respect to man's bilateral representation of our percep- 
tual aparotus, so there is no natural positive-negative distinction here. In short 
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when man is in his typical upright position, the p-space has the following properties 
n (1) ground level is a reference plane ?nd upward in positive, (2) tne vertical 
left-right plane through the body is another reference plane and forward from the 
bod/ is positive; and (3) the vertical front-to-back plane is tne third reference 
plane and leftward and rightwara are both positive directions." (p. 35) 

The L-space refers to the concept of space underlying tne linguistic use 
of spatial terms. Clark (1973) wrote that " the most obv -^s properties cf English 
adjectives and prepositions is that they require the notion "point of re f erence'\ 
following exactly ...(the) p-space" (p. 36). In preposition, the object of the pre- 
position is the po'.nt of reference for locating objects. in adjectives, both pri- 
marv and secondary point of reference are found. The former is a zero poirt (e.g. 
the ground level) from which measures are mad-, the latter is an arbitnary reference 
point that depends on the specific standard implied ( e . g . "h i gh M , n low" referring to 
mountain or houses) . Furthermore, certain adjectives can only apply to certain 
directions ( e.g. 'h i gh" ," 1 ow" referring to vertieal direction), or the notion of 
direction, is another property of the L-space. The third property of the L space 
is the notion of markedness veil known to linguists. Generally, the more complex 
memoer of a pair of ^ords is the marked member i which corresponas to the less natural 
(or negative) direction of the p-space when there is asyi^etry in the p-space. 

In snort, there is close correlation between the p-^pace and tne L-space 
in terras of Doi n t of reference, markedness, and directionality. 

e 

When one considers the issue o f acquisition order of thes spatia 1 terms, 
cognitive complex' ty should be the determining f actor. Although there is no sure 
way to "OS -e the absolute semantic (cognitive) complexity of words, Brown's (1373) 
r.ctior of cjnfulatirfe (relative) conplexify can be relied^to r^a^e certain predictions 
Foi lewing this strategy, Clark made the foPowing predictions; (H in antonymous 
pdlrs, thf Girted marker snould be acquired later, since the marked memeber is less 
natural in the p-space; (2) acquisition of spatial terms referring to secondary dimen 
>ion fe.g. wide/narrow, broad/narrow) should occur after those words referring to 
primary diversions (e - long/short, tall /short; while *ords requiring both primary 
and secc.c*"*-/ dincns»LO (e.g. thick/thn:) should come t h e 1 at test. 
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One major weakness in H. Clark's theory has to do with the lack of spe- 
cification of the mechanisms involved in applying the L-space terms to p-space 
knowledge during acquisition. E. Clark (1972, 1973) synthesized H. Clark's theory 
to her own semantic acquisition theory based on semantic feature hypothesis and 
presented a more -ietaMed anrlysis on the actual acquisition process. The semantic 
feature hypothesis is based cn the assumption tnat the semantic knowledge of a 
word can be analyzed into a set of semantic features, while E Clark's theory assumes 
that when a child learns the meaning of a word, he does it feature by feature, and 
the order of acquisition follows the principle that the more general feature* are 
acquired first. If one takes H. Clark's analysis on spatial terms and regards 
markedness , directionality, and point of reference £b different semantic features 
of spatial words, then one can make more specific predictions on the acquisition 
o^der based on E. Clark's theorv. For example, big/) ittle would be the easiest 
to levrn because their application is very general; they can be used to refer to 
any dimension of space. Long/short, high/low, tall/short all r efer to one dimen- 
sional space, therefore, are less general than big/little and should be learned 
later than big/little. However, they are r,ore general than wide/narrow and deep/ 
shol'ow because the latter not only refer to one-dimensional spac ° but also invol- 
ves secondary point of refe r ence which is more specific than prit ry point of re- 
ference. Following this analysis Clerks 1 theories provide "he following oredic- 
t » ;»n5 on order of acquisition of some spatial terms. 



< 



tal 1/short 



gh/low 



;>^q/shor t 



wi de/na r row 

deec/s K 3 ! 1 ov. 



thick/thin 



■- , ':se'3 r ch data have not been unanimous in either confirming or d i sconf i rmi ng 
clacks' theories. One of t u e earliest study ( Donaldson ard Wales. 1970 ) had 
■-upDcted the pred-ction that marked member is learned later than the unmarked 
" f, ^oer of adjective pairs, however both methodolcq i cal weakness (e.g. us in- 
coTp^ratives and superlatives oi adjectives as testing materia ss) and less -an 
tailed a^a'/sl-, of da» a nad* thss studv s 1 7 " 1 i fcrer^ n r f -->'-w «■ u»- sequent 



Two years later, E. Clark (1972) designed an opposition game to test children's 
production of spattal words. In this game, two hand-puppets were used to play a 
game in which one puppet (played by the child) always suppose to say the opposite of 
what the other puppet says (played by the experiments). For example, if one puppet 
• says "hot", the other would have to say "cold" and so forth. From this study, E . • 
Clark was able to show that, as far as production goes, the order of acquisition of 
spatial words is exactly as predicted by her tneory. But she did not find acquisi- 
tion of unmarked member precedes the marked one. She expla ; ned this failure in terms 
of the nature of the opposition game which can be ployed only when the child under- 
stood the meaning of both members of a wo>*d-pair. 

Several subsequent studies found conflicting results regarding the order of 
acquisition of marked vs unmarked spatial adjectives. B^rtlett ( 1 976) and Brewer and 
Stone(l975) found more errors in the comprehension of the negative pole but Carey * 
(1977), like Clark, found no such discrepancy between negative and positive poles. 
C5rey ( 1982) believeu chat the conflicting results car, be understood by hypothsizing 
that children as wall as aduits encode spatial relation of two objects in terms of 
the positive member of the pair (e.g. taller, bigger . .etc.}, so a comparative 
statement containing the negative member tends to result in longer verification 
time in adults ( Clark, Carpenter ana Just, 19/3) and more errors in children. When 
the testing condition requires no comparison but a simple judgment (e.g. is this a 
long stick?) or production of j adjective word, the differential error rate between 
positive and negative words would disapcear. 

Acquisition order between di f ferent pairs of adjectives is much more robust 
and stable. Manv studies f8artlett, !97&; Brewer and Stone, 1975; Carey, 1977; 
E. Cl^rk, J5 7 2, Donaldson and Walps, 1970 ) found rather similar order of acquisi- 
tion which is in general agreement with predictions oased on the theories discussed 
ear 1 !«r . 

The present study is motivated by H. Clark's theory which explicitly stated 
that tne acquisition order between different D3trs of adjectives should be a language 
•t , rfprbal. If th"-, is true, order of acquisition identical to English should be 
fou^n if Chirw-s*. -> pat id! adjectives. 
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EXPERIMENT I 



In this expe * iment , )k pairs of words commonly used in Mandarin Chinese 
to refer to spatial relations were used. They are : more/less (§f *b ), big/little 
{ -fc. ^ v ), long/short (^Kti ), far/near (j^L ) , tall/short (\t| fcfc /. high/low ' 
, wide/narrow (%% ) , thick/fine , fat/thin (flft)tj, thick/thin 

(/f. >| ), aeep/shallow , above/below ( £ "F ), front/back (^J^), inside/ 

outside (j^ ^Jv. ). Order of arquisitior cf the^e woros can be predicted on the 
basis cf Clarks 1 theories. 



in 

if. 



(n-space) 
( n-spece) 

( 1 - space , -vert i ra 1 } 

( \ -space , +ver t ica 1 ) 

(1-space, ^vertical) 

( 1 -space, -vert i cal ) 

( i -space , +vert i cal ) 

( 1 -space, -vert ical ) 

( 1 -space , -vert i ca 1 J 

(2-space, -vertical, secondary) J 

(2-space. -vert cal * secondary^ 

(l-space, -vertical, scccndar/)| 

(1-space, -vertical, secondary) I 

(1 -space, -vertical, secondary)} 



most genera], for object description 



less general, for object description 



less general, for object location 



still less genera 1 , object descr<ot!on 



least general , object description 
least general, object location 



eduction was tested through a game of opposition (Clark, 1972) whi*e 
conpreher*- i on was assessed by asking children to point to pictures corresponding 
to v.ori^ r , pot' b/ t".e experimenter. The main objectives of this expeiiment are 
' l ' asses si g the order of acquisition for both production and comprehension, (z) 
uf-'Tii^e the ac^u'sition relation between production and comprehension, (3) 
>* v'i'inn Ch.ncse acquisition order with that of English, aid (k) to further de- 
! ^ _ ot'j i '-»«.• . Hti'-t* of sonant ic acauisition t "ough the analysis of error patterns. 
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Method 



Subj ects 

Sixty five Mandarin speaking pre-schoc lers were tested, of which **7 came 
from Taipei Da-An municipal kindergarten , 17 came from Taipei municipal Shin-Yi • 
kindergarten and one from Chur.g-Chin (private) kindergarten. Fifteen children 
were excluded from the final sample for failure to coorperate or to meet the ini- 
tio] comprehension pre-test (explained below). Of the fifty children in the 



final 


sample, thei 


r age and sex 


distribution 


were given 


Grouo 


number 


sex 


age range 
(month) 


average 
(month) 


1 


10 


hah boys 
ha 1 f girls 


30-35 


ih 


*. 




i > 




39 


3 


1 1 


I 1 




i*6 


K 


f ! 


i t 


50-53 


52 


s 


! ! 


1 l 




57 



Hate?' \ a] s 

For the comprehension test, IS set of pictures were drawn ( see Appendix) 
of which H sets were used to test the 1A pa<r of words, k sets were used in a 
pre-test to make sure the subjects understood our instructions. Each set of pictures 
consisted two pictures depicts .g the two poles of a spatial word-pair. 

Tor the production test, two puppets, a white rabbi * jnd a gray bear, were 
u>pd. The experimenter plays one puppet who says a word (e.g. lon^ o~ she, " ) and 
the s-jbject who plays the other puppet nust cply with a word that is the c;'QSite 
of the spoken word. 

Procedure 

tach subject must complete both the comprehension and the production test 
for the data to be included in the finai analysis. The f*«o tests were given on 
separate occassions usually one to seven days apart. To balance testing effect, 
: -m 1 f of the subjects received the comprehension test first and the other half pro- 
duction first. Eacn subject was tested individually in a quite room on the pre* 
iruse of the kindergarten. 

b 
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For the comprehension test, the experimenter first showed the child the 
pictures which usually engaged the child immediately. Then the experimenter turned 
to the first picture and said "show me the dog" . If the child made e mistake, E 
would correct her/him. For the next picture, the question was reduced to one word 
"ball?"- Single word question was used in all subsequent pictures. There were k 
pre-test pictures of wMch the child rouse answer at least 2 correct to continue 
the study. After the pre-tesr, proper testing followed without any interruptions. 
This test normally took 20 minutes to complete. 

The production test began with the i ntroduct ion cf the two puppets to the 
child. After allowing the child to play with the puppets for a few minutes, E said 
that these puppets were strange animals who always say something different from 
each other. For example f when one says "good 11 the other Mould "bad 11 , when one 
savs "fast" the ether would say "slow" and so forth. Four examples (i.e. slow/ fast 
bad/good, hot/cold, smile/cry ) were used. Then the experimenter invited the child 
to play one puppet, and repeated the four pairs of words. If the child can play 
the game properly, the test words would follow immediately without interruption. 
This test normally took half an hour to complete. 

Results and Discussion 

CofnPrehens i o«i 

Since each word was tested twice, a subject was regarded comprehending a 
word if he answered correctly on both occassions. For each word, the comprehen- 
sion score was either I (i.e. showing comprehension) or 0 (i.e, foiling compre- 
hension) ; thus for each pair of words the maximum score was 2 and the minimum 
0. Figure J presents the mean comprehsnion score of the 5 age groups as a 
function of spatial word-pairs. It is apparent that large differences exist 
between different word pairs, however there seems litHe difference In this trend 
between age groups. To check this observation, a two way analysis of variance 
(Anova) was performed on comprehension scores with Age (5 levels) and spatial 
word pairs levels) as the independent variables. Both main effects were sig- 

nificant, { forage F(M5) = 5.88, p<0.01; for Word-pa i rs F*(!3, 585) =59 -12. 
p < 0.0) ) but their interaction was not significant ( F (52, 585) = 1.16, p> .05). 
This result indicated chat as the child became older, his comprehension improved. 
Dut the rrder of difficulty between different pairs of words remain tincahnged. 
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m it 



$c 



rsQure j. Mean correct response as a function of different spatial words 



To deternine vhieh pairs of words are s i gn i f « can t 1 ^ different f^om which 
c'her pairs, a follow up pair-wise comparisons based on Newman-Keu 1 s test wa^ 
p-rf firmed on all word pairs. From this analysis, the following results errerged 



L 



J 



IJote wards within parenthesis arc not siqnificantly different, 
i? \pctt.s that four groups of words ma/ be ordered in terms of difficulty of 
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comprehension. The easiest words to comprehend are big/little, more/less, above/ 
below, long/short, tall/short and high/low. The second group contains 1 nslde/outside 
fat/thin, front/back. Th*rd group has far/near, th i ck/th i n jfj£Jj$ , and the hardest 
group contains wide/narrow, thick/thin |\ and deep/shallow. 

When one compares this order of d ? ~ficulty with t'te predictions on page 5, 
one sees that except words of object location, the least difficult words are all 
n~space or 1-space words referring primary spatial dimension. However, words re- 
lating to spatial locations, except above/below all seem to be mere difficult.. 

Two pairs of words deserved special attention. They are thicK/thin^ yt 
refer ing to one dimensional secondary space ( such as board, sheets of paper), and 
th i ck/th i n refering to two dimensional secondary space (t rope, wire, 

beam.. etc. J. There are no separate words In English to distinguish these usages. 
But in Chinese, these usages are clearly distinguished by different word pairs 
whose order of difficulty turned out exactly as predicted by Clark's theory. 

To relate difficulty of comprehension to age, Guttman Scale was used to 
analyze these word pairs (Table 1) and a coefficient of reproducibility of 0.92 
was obtained. Furthermore, from Table 1, one may tentatively conclude that, on 
the average, by the age of 3, Chinese children could comprehend big/little, 
more/less, above/below, long/short, tall/short, and high/low. Inside/outside, 
fat/tnin, front/back, thick/thin )» far/near were acquired bewteen 3 and 

Acquisition of wide/narrow, thick/tnin j|fl ) and deep/shallow occurs 
sometime after h years of age. 

To determine whether the positive pole ( unmarked member ) of an adjective 
pair was acquired first, subjects who either understood or failed to understand 
both nwebers of a won pair were elirr'nated for th^t word pair. From the re- 
maining subjects who understood only one member, one can determine the proportion 
o f subjects who understood the positive pole. Through binomial distribution, it 
is easy to determine whether this proportion is higher than expected by chance. 
Tabic ? presents *he result. If one uses the ]0% chance level as the criterion, 
the 5 pairs of words showing asymmetric acquisition, 3 pairs favoured positive 
pete, 2 pairs favoured negative pole. If one adoDts 5£ level, then 2 pairs fa- 
voured positive pole and 2 pairs negative. In short there is no evidence supporting 
tht> contention that positive pole is acquired before negative pole. 
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note- empty cells represent correct comprehension, 0 means failure to comprehend. 

Table \. buttman Scale for comprehension of \k pairs of v.'ords. 
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note- n = number of subjects understood one member of the word pair 
s = number of subjects understood the positive pole, 
o = b i noni « 1 probab i lity of s success given n trials with p= .5 



Table 2. Binomial probability of comprehension of single member of word pairs 
I or, prehens i on 

in order for the prcjuction of a wo' scored correct ( a score of l) 

the response wo r d rrust be exactly as r ecui y alternative response, regard- 

less the semantic similarity to the correct response, would be scored wroiig ( a 
score o\ 0 J. The only exception concerns tall/high to which the same Chinese 
word is used, thus when tall or high was use' 1 as Stimulus, either short or low would 
be accepted a: correct. As in comprehension, for each pair of words the score would 
range from 2 to 0. A two way Anova involving Age (5) and Word-pair {\k) was 
performed on subjects 1 score , and both the main effects ( Age 9*t,*+5)= 9-09, p£ 0.01 
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Word-pair F(13,585) - 77-97, pO.Ol) and the interaction ( F(52 585M-91, P^O.Cl) 
were significant. A follow-up Newman-Keuls paired comparison test- revealed the 
following order of difficulty of production. 

& t 9\ >y & fi fi s » » . * a 

L 1 I I 1 1 

L 1 

I ! 

When one compares the obtained order for production and comprehension the 
most striking change involves front/back which was one of the more difficult word- 
pair to comprehend, but t** easiest In production., Other word-pairs also seemed 
to have changed somewhat their relative positions, but wt en one compares production 
and comprehension in terms of groups of words equivalent in difficulty, there was 
little significant change. 

As before, one can present the data on a Guttman Scale (Table 3) and again 
the orc^er of difficulty was well related to age. tn other words, for all practical 
purposes, order of difficulty can be treated as order of acquisition. 

One of the most interesting part of the production data was the errors made 
by children. Four categories were used to classify errors; they were (l) seman- 
tical ly appropriate errors (e.g. responding to "below" with 'high" or "heaven") 
(2) semantical ly inappropriate but related to correct response (e.g. responding to 
"above" with "front" or "inside"), (3) unrelated errors (e.g. responding to "big" 
with "shoes" ), {h) no response. Two graduate students .rem our department 
made independent: classification of 256 errors, they disagreed on only 19 errors 
which were classified by the present authors. There were some subjects respond- 
ing to stimulus words by adding the negative marker M bu" (i.e. not ) to the 
stimulus words, We classified these responses either as class (l) error, if the 
subject" showed comprehension of the required response word in the previous test 
of comprehension, or class (2) error, if no evidence of comprehension was found. 
Figure 2. presents errors as a function of age. It seems apparent that as the child 
became older, unrelated response almost disappeared completely and the no response 
category also showed large decrement. Developmental changes in the other categories 
of error were not apparent. A more detailed analysis of semantical ly ^nroprlate 
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note- empty cells represent correct responses. 
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errors is presented in Table k. Words referring primary dimensions were the most 
frequent subsitution words representing 7**% of the total substitution errors in 
the semanticaUy sooropri ^";e category. Although when a semantically appropriate 
subst r tution occurs, usually a substitution word (e.g. little) is less specific 
than the target word (e.g. short, thin, low), there were cases of reverse relation- 
ship (i.e. using "short" to substitute "little"). Therefore these data do not 
provide unequivocal support for E. Clark's theory of semantic acquisition. 

Table 5 is analogous to Table 2 but contains production data. Again, ?s 
in omprehension, there was no support for the contention that a child has the ten* 
dency to learn the positive member of a word pair before learning the negative word. 
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2. Mean error for each age group 



The rel-it ; o r i between Production and Comprehension 

For the present analysis, word pairs were used as the basic unit of compari- 
son, ano a subject must show correct comprehension or production of both members 
of a 'word pair for his response to be included in the analysis. When one considers 
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n= nu^nher of cases 
s= number of success 

p= probability of s successes in n trials 

Table 5. Binomial distribution of single member production of a word pair 
the relationship between co.nprehens i on ( C) and production (P) for a word pair, 
there are four possible combinations : (a) correct comprehension and production 
( CP ) , (b) correct comprehension but ..tcorrect production ( C P ) , (c) correct 
production but incorrect comprehension ( C P j, and (d) incorrect on both compre- 
hension and production (CP). Table 6 presents the number of cases under these 
conditions for } h pairs of word. Eventhough the total sum of cases for CP and CP 
was fairly similar, there was a very clear split between word pairs that showed 
high CP but low CP and word pairs showing the reverse relation. Counting from 
top, the first word pair (above/below) to the eighth word pair (high/low) in Taule 
6 all had a CP/ CP ratio at 6.5 or above, while for the last five pairs of word 
the CP/ CP ratio was 5-6 or above. Word pairs showing high CP/CP ratio were all 
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primary dimension words, except for far/near, words with htgh CP/CP were all 
secondary dimension words, Indicating that words referir.n 4 o secondary dimension 
are more difficult to acquire. 
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•of*; C° « cor r^cr comprehension correct production 

«~d = c-,r rec t conprenens \ on i ncor rec t produc 1 1 or, 
CP - i r> correct conprehens ion cor rec * p rod jc t 1 on 
C" = i ^correc t comprehens i on and produc t i on 

""aluC 6 Corna r I iO n of comprehension and production 
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Turning attention to cases of CP and CP, It is apparent that except for 



four word pairs (i.e. above/below, front/back, inside/outside, and far/near ) all 
word pairs showed much higher comprehension without production instances than the 
reverse. This result obviously indicated that for most words, comprehension pre- 
ceded production in acquisition. This is well in agreement with common expectation. 
But what about the exceptions found in Table 6? The exceptions involved four 
wc r d pairs above/below, front/back, inside/outside and far/near, and all of them 
are locative words. Why are locative words more difficult to comprehend? One 
possible reason might be that locative words are more difficult to depict in pic- 
tures so that more errors were made in the comprehension test. Although this 
possibility can not be ruled out completely, close examination of our stimulus 
pictures did not show any undue vagueness for pict 2$ on locative terms. In any 
event, it is not always true that comprehension p cedes production. For example, 
sorue deitic terms such as "this", "that", "here", and "there" appeared quite early 
in children's vocabulary, but ini : 3lly are used only in their attention-directing 
function. Only much later, can children comprehend their contrastive spatial 
functions (Wales, ! 979) • So it is quite possible that some children in our sample 
were able ~" produce the correct contrast ive locative words but unable to compre- 
hend the meaning v^. these same words a; relfected in the picture comprehension 
task. Just how far can children comprehend these locative spatial terms is the 
focus of the next experiment. 
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Stjdies on spatial locative ^cr^ 2~c numerous, and mos.. of them are con- 
cerned with the word pair fror>t/back (E. C*ar.., 1980, Harris and strommen, 1972, 
Johnston and slobin, 1979, Johnston, 198*4, Kuc^cj and Maratsos, 1975). Despite 
predictions th^> front should be easier to learn because of its perceptual promi- 
nence, rost studies found no apparent lag between the acquisition of these words 
Regarding the vertical dimension, an * ' --tudy by E. Clark (1973) found that 
children seemed to comprehend "on" bel in" which in turn preceded "under". 

Closer examination found that children at an earlier stage ma/ have adopted a non- 
linguistic strategy of placing everything on the top surface of a reference object 
thus giving the impression of understanding the meaninq "on" before "in" and 
"under". Foltoing this insight, E. Clark (_!S80) undertook another study in which 
she varied the nature of tne reference objects which were from four categories: (I) 
objects with inherent top/bottom and front/back, (2) object with inherent top/bottom 
but not front/baci , (3) objects with inherent front/back but not top/bottom, and (*0 
objects without inherent top/bottom n^r front/back. Children were asked to show 
the experimenter the various positions of these objects. Her results showed that 
children understood top/bottom before front/hack but no significant difference 
between different members of these word pairs. 

The present study followed the essential d« gn features o" £. C 1 ark 1 s ( 1 980) 
study to determine Chinese children's comprehension of locative word-, with res- 
pect to different reference objects. 

Met nod 



Tr °e grebes of ch« I d r er* /<ho participated «n the previa- ^tudy were chosen. 
T'-'e\ *ere cicjo A ! ( mt an arje 3^ month), £2 { mean age kb month) and A3 (mean age 

l£ r r ia ^ - 

T„ri Ejects were selected fo r each of the four caieqo r ies of objects. For 
.^;:"oor>' HV (i.e. objects with inherent horizontal and vertical positions) the chosen 

jeetb Afro, a ^nall toy truck and a toy chair, for category H (i.e. objects with 
: f :p.tI horizontal position out no vertical position) a made! dro a flate metal 
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design ( 0.7 cm thick and 8.7 cm in diameter) with picture on the front surface 
cork surface at the back, for category V (i.e. objects with inherent vertical 
position but not horizontal position) a small bottle (10 cm tall, 3 cm in diameter) 
and a small toy table lamp ( 13 cm tall, 6 cm in diameter) were used, and finally 
for category Un (i.e. objects with neither inherent vertical nor horizontal po- 
sitions) a ping-pong ball and a cubic wooden block ( 2.h cm each side) were chosen. 

Procedure 

Each child was teut^d individually in a quite room on the nursery school* ♦ 

After a few minutes of fanv 1 tarizing the child with the surrounding and the testing 

materials, the experimenter picked a small cat I about 1 cm ) <snd ask the child \ 

to place the cat in experimenter's hand , if the child made a mistake he/she 

asked t 
would be corrected. Then the experimenter- the child to place the cat on his/her 

own head. When the child had no difficulty following the instructions, the expe- 
riment would begin. The child would be asked to place the cat on various positions 
i reference objects. All reference objects described above were used for 

al Jur positions (top/bottom, f ront/back) , thus each child would be questioned 
32 times ( 8 objects x h positions ). Appearance order of objects and cder of 
questions were randomized for each child. 

Six students at National Taiwan University were also questioned with 
respect to these objects and the four pc-itlons, and their response agreed in 
96% o* cases. The only descrepancies came from one of the subject in answering 
the question front/back with respect to objects without inherent front/back (Category 
V) and objects withoi*' f ront/back and top/bottom ( Category Un) . Majority answers 
were used as the correct response with respect to which children's responses were 
judged . 

Results and Discussion 

When 3 child responded to a question in a manner identical to adult response 
he / ~ne would be given a score of 1, . --wise a sc_re of 0 wt 1 1 be given. Since 
• for eao object category , each c -tinct «uon was questioned twice ( i.e. 
two objects), a child can get a maxir n sc^e of 2 and minimum 0 for each distinct - 
condition. This dependent measure was subjected to 3 3~way Anova ( Age (3) x 
Object Category (h) x Position (k) ). Except age, th_» othe r t, - main effects were 
significant (for Object Category, F (3,81) 79-96^0.01, for position F(3,8l)» 
170.81, p ^0.01). The only significant interaction involved Position x Object Cate. 
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( F(9,2A3J«^0.2^, p^O.Oi), rfil other interactions were non-significant. 
Since neither Age nor any of its interaction were significant, for all prac- 
tical purposes, this factor can ue ignored. In Figure 3 data averaged ovei age 
were presented. Inspection of this figure made it quite clear where the signi- 
ficant effects in the Anova originated. As far as top/bottom is concerned, 
almost perfect comprehension was shown by children at all ages for every ca^- 
gory of objects, but comprehension of front/back was drastically affected by 
the nature o f the reference objects. Mean correct response for objects with 
inherent front/bacK was more than three tnes higher than that for objects 
without inherent features. Compared wiLh English data (E. Clark, 19t0) our data 
are in general agreement in that top/bottom was much easier than front/Lc»ck and 
there was no apparent diffarence between different members within each word pair. 
However, for comparable age group, our data had a much higher correct-response 
*evel than English speaking children for front/back under category HV and H. 




Object Category 



Figure 3. Mean correct response by object category and positions 

21 

24 



Furthermore, Clark found strong tendency of non-linguistic strategy among 
children unable to comprehend front/back. Nearly half of total response were 
placing an object on the top surface of the reference object when the instruction 
"top 11 or "front 11 was given in Clark's data. When we analyzed misplacement in 
our data t see Table 7 h there was no unduc tendency of substituting top for 
front or back. To be sure, there were such substitutions, but other substitulons 
were just as frequent. In fact the use of aduldt's back response for front 
instruction was slightly higher than the use of top for front. Thus there is 
no evidence in our data to support Clark's claim that the non-linguistic stra- 
tegy of placing an object on top of another object is the underlying bqsis for 
children's acquisition of top/bottom before they acquire front/back. 
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